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In practical applications it is of importance to recognize the effects of a small departure of the wave-surface from its ideal plane or spherical form. Let the surface be referred to a system of rectangular coordinates, the axis of z being normal at the centre of the section of the beam, and the origin being the point of contact of the tangent plane. If, as happens in many cases, the surface be one of symmetry round (JZ, the equation of the surface may be represented approximately by
z = tal2p + Ai't + ...,     ........................... (1)
in which p is the radius of curvature, or focal length, and r- — at? •+ y~. If the surface be truly spherical, A = l/8p3, and any deviation of A from this value indicates ordinary symmetrical spherical aberration.
If, however, the surface be not symmetrical, we may have to encounter aberration of a lower order of small quantities, and therefore presumably of higher importance. By taking the axis of x and y coincident with the directions of principal curvature at 0, we may write the equation of the surface
(2)
p, p' being the principal radii of curvature, or focal lengths. The most important example of un symmetrical aberration is in the spectroscope, where (if the faces of the prisms may be regarded as at any rate surfaces of revolution) the wave-surface may by suitable adjustments be rendered symmetrical with respect to the horizontal plane y = 0. This plane may then be regarded as primary, p being the primary focal length, at which distance the spectrum is formed. Under these circumstances ft and 8 may be omitted from (2), which thus takes the form
(3)
The constants a and 7 in (3) may be interpreted in terms of the differential coefficients of the principal radii of curvature. By the usual formula the radius of curvature at the point no of the intersection of (3) with the plane y = 0 is approximately p (1 — Gap*1). Since y = 0 is a principal plane throughout, this radius of curvature is a principal radius of the surface; so that, denoting it by p, we have
Again, in the neighbourhood of the origin, the approximate value of the product of the principal curvatures is
"/ + •   /  H PP       Ph to fill the whole of the pupil with light; also that the glasses are perfectly transparent, and that there is no loss of light by reflexion. For theoretical purposes the latter requirement may be satisfied by supposing the transition between one optical medium and another to be gradual in all cases.
